It is made the attempt to explain why there exists a division between internal symmetries referring to quantum numbers and external symmetries referring to space-time within the description of relativistic quantum field theories. It is hold the attitude that the symmetries of quantum theory are the origin of both sorts of symmetries in nature. Since all quantum states can be represented as a tensor product of two dimensional quantum objects, called ur objects, which can be interpreted as quantum bits of information, described by spinors reflecting already the symmetry properties of space-time, it seems to be possible to justify such an attitude. According to this, space-time symmetries can be considered as a consequence of a representation of quantum states by quantum bits. Internal symmetries are assumed to refer to relations of such fundamental objects, which are contained within the state of one single particle, with respect to each other. In this sense the existence of space-time symmetries, the existence of internal symmetries and their division could obtain a derivation from quantum theory interpreted as a theory of information.
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I. INTRODUCTION
In the framework of relativistic quantum field theories the standard model of particle physics is based on elementary particles are described as irreducible representations of the Poincare group [1, 2] . The way the Poincare group is represented depends on the spin of the particle. However, since the particles are further specified through further quantum numbers, which are not related to space-time there arises the existence of what are called internal symmetries. All existing interaction theories including gravity can be formulated as gauge theories with respect to local symmetries. This way of formulation provides a very important connection between general relativity and the interactions of the standard model. However, there arises the difference that the symmetry groups of the standard model refer to quantum numbers [3, 4] and as such represent as already mentioned internal symmetries and the gauge symmetry of general relativity as gauge theory of local translations or Lorentz transformations respectively refers to space-time [5, 6] . There can be asked the question if it is possible to infer the existence of space-time symmetries and the existence of internal symmetries from a unified principle. If this would be possible, one would get nearer to the aim of unifying general relativity with quantum field theory and the standard model. Within the approach of Carl Friedrich von Weizsaecker's reconstruction of physics [7, 8, 9, 10, 11, 12 ] the existence of a (3+1)-dimensional space-time manifold is the consequence of the representation of physical objects described by quantum states in an abstract Hilbert space H m as a tensor product of objects within two dimensional Hilbert spaces C 2 , which he calls ur objects (the denotation ur object is derived from the German prefix * Electronic address: kober@th.physik.uni-frankfurt.de ur-, which means something like original, elementary or primordial)
This means nothing else than the fact that the information, which is contained in a quantum state is resolved into quantum bits. The fundamental objects, which are represented by single quantum bits, do not presuppose a position space. This is in accordance with the basic postulates of quantum theory in the general Hilbert space formulation of Dirac and von Neumann describing states represented by vectors in a Hilbert space without mandatory referring to position space or to space-time [13, 14] . Within this abstract setting, quantum theory does not yet refer to special physical concepts but it represents a certain kind of logical structure and as such refers to information. However, elements of two dimensional Hilbert spaces, which are described by Weyl spinors (being the most fundamental states which are even thinkable in any quantum theoretical description !), already reflect the symmetry properties of real space-time, as a (3+1)-dimensional Minkowski space-time. This correspondence between a two dimensional space of Weyl spinors and the Minkowski space-time has its origin in the isomorphism between the Lorentz group SO(3, 1) and the group of general linear transformations in a two dimensional complex vector space SL(2, C). The twistor approach to general relativity of Roger Penrose is based on this isomorphism [15, 16, 18, 19] . Besides, the subgroup of unitary transformations conserving probability distributions in two dimensions SU (2) corresponds to the group of rotations in three dimensional space SO(3). The ur objects, which represent nothing else than quantum bits, are assumed to be the basic constituents of any physical object or physical system. Under this assumption it does not change the physics if every ur object a physical system consists of is transformed with the same element of the SL(2, C) or the SU (2) symmetry group respectively. Therefore the fact that physical objects can be described and perceived within a uniform position space with rotation and Lorentz symmetry could indeed be assumed to have its origin in the possibility to represent every quantum state as a tensor product of ur objects. Thus it seems to be possible to hold the attitude that physics can be described by particles represented by states in a position space obeying certain external symmetries because these symmetries already reflect the symmetries of an abstract state in a Hilbert space representing quantum information, which is assumed to be the fundamental entity of nature. This means that the existence of a 3-dimensional position space could be derived from quantum theory. In this sense information would be assumed to be more fundamental than matter and space. The whole attitude obtains strong support by the fact that it is possible to obtain free quantum theoretical field equations in Minkowski space within this approach. According to von Weizsaecker's approach, beginning from one single ur object, it is possible to obtain field equations of quantum fields in Minkowski space-time by only presupposing the basic laws of general quantum theory. In [8] there is obtained the Weyl equation. It shall first be given a short review of this derivation, but it is the aim of this paper to make the attempt to incorporate internal symmetries, or at least the isospin symmetry, to the quantum theory of ur objects. This is done by derivation of the Dirac equation with a mass term.
II. DERIVATION OF FREE FIELD EQUATIONS
An ur object or a quantum bit described by a two dimensional spinor is obtained by quantising a binary alternative a = (1, 2), which is performed by assigning complex values to the two possible values of the alternative. If the spinor representing the ur object is denoted as u, it can be mapped to a Minkowski vector k µ in the following way
where the σ µ describe the Pauli matrices the unity matrix in two dimensions included. This vector is a lightlike vector and it obeys the following algebraic relation
The Minkowski vector k µ can now be seen as a classical quantity with respect to a further quantization procedure. Such a quantization corresponds to an assignment of complex values to the possible values of the Minkowski vector leading to a wave function depending on the Minkowski vector ϕ(k µ )
It is now possible to define a spinor wave function in the following way
Because of the relation (3), only such Minkowski vectors are allowed to have values of the wave function unequal to zero, which obey the constraint
which is implemented in the sense of Dirac. Performing a Fourier transformation
by introducing the coordinate x µ leads to the Weyl equation
if the vector k µ is identified with a four momentum and the parameter x µ is identified with a position in real space-time. That the vector x µ can be identified with a point in real space-time is in accordance with the translation gauge invariance of (8) with respect to x µ . Since a momentum k µ corresponds according to (2) to a single ur object, a state with a sharp momentum, call it
, which is completely delocalized in position space, contains only one quantum bit. To obtain a state, which is localized very sharply in position space, one has to superpose many wave functions with sharp momentum. According to this, a state contains the more information the more sharply it is localized in position space.
III. DERIVATION OF THE DIRAC EQUATION AND INTRODUCTION OF MASS
So far it has been derived the Weyl equation, a free quantum theoretical field equation of a massless particle. There arises the question how masses of particles can be introduced. But even more important seems to be the question about the internal symmetries related to quantum numbers like the isospin for example. If the symmetry property of the Hilbert space of quantum objects represented by ur objects is already related to the space-time symmetries, there arises the question how the existence of the internal symmetries can be explained, which have to be related to the symmetry properties of the ur objects within this approach, too.
It is possible to obtain a field equation with a mass term, the Dirac equation namely, if the Minkowski vector being identified with a momentum in Minkowski spacetime is constructed from two ur objects, call them u and
This Dirac spinor can be mapped to a Minkowski vector according to
where the γ µ describe the Dirac matrices andψ is defined as ψ † γ 0 . Such a Minkowski vector constructed from a Dirac spinor is not mandatory lightlike. It fulfils the relation
m is equal to zero if the spinors χ A and χ B show to the same direction and it is unequal to zero if they show to opposite directions. This means that if the spinors of the ur objects u and v take the same value
there arises a mass term. But if they take different values
then the right hand site of equation (11) vanishes. Linearizing of (11) in the usual sense of Dirac leads to
Performing another quantization of the obtained Minkowski vector leads again to a wave function ϕ(k µ )
This time a corresponding spinor wave function has to be constructed by introduction of two further ur objects, call them w and x, from which there can be obtained a further Dirac spinor
A corresponding spinor wave function can be defined according to
Application of the first factor of the linearization (15) to the spinor (18) leads to
and performing a Fourrier transformation
leads to the celebrated Dirac equation
A further quantization of the state Ψ(x µ )
leads to the usual setting of quantum field theory. To obtain a state, which is not completely delocalized in position space one needs again many ur objects. However, a state with a sharp momentum consists of four ur objects now. The objects u and v constitute the momentum and the objects w and x determine the direction of the spin and if the state describes a particle or an anti particle. But this is not the complete truth. The interesting thing is the mentioned fact that there are possible massive and massless states and this depends on the relative orientation of the states representing the ur objects u and v, from which the momentum vector is constructed. This enables the possibility to incorporate the isospin.
IV. INCORPORATION OF THE ISOSPIN AND THE DIVISION BETWEEN INTERNAL AND EXTERNAL SYMMETRIES
Within the standard model the isospin is a quantum number distinguishing states of particles with different mass and different charge [4, 20] . So far we are just dealing with free field equations and therefore charge plays no role yet. In the above construction of the Dirac field and its dynamics from ur objects, there can appear a mass term but the mass term can also vanish. This depends on the relation of the states of the ur objects with respect to each other building the Dirac spinor χ, from which a Minkowski vector is constructed according to (10) , which is interpreted as a momentum vector of a particle in Minkowski space. Thus it is opened the possibility that the isospin can be interpreted as the orientation of the two ur objects the momentum consists of with respect to each other. This means that the information the two ur objects contain can be represented as a combination of the relative orientation of one ur object with respect to the second one and the absolute orientation of the second ur object. In this sense the relative orientation of the ur objects interpreted as isospin decides if the momentum vector is lightlike or if it is timelike and thus if the corresponding particle is massive. The orientation of these ur objects with respect to other quantum states describes the momentum in the sense of the usual degree of freedom of a particle. This implies that the isospin is already implicitly contained in the above description of the Dirac equation by ur objects. However, in contrast to the space-time symmetries it does not appear explicitly in (21) , which is derived from (10), (16) and (18) . Therefore it shall be given a reformulation of (21) to make the appearance of the isospin more explicit. If a different orientation of the two ur objects corresponding to the case m = 0 is identified with isospin 1/2 and an opposite orientation of the ur objects corresponding to the case m = 0 is identified with isospin −1/2, this corresponds to the appearance of the isospin within the lepton sector of the standard model [4, 20] . Therefore it shall be defined an isospin vector as follows
By referring to this isospin vector there can be defined an extended state
where Ψ(k µ ), ψ and ϕ(k µ ) are the quantities defined in (10), (16) and (18) . This spinor wave function represents a dublett with respect to the isospin now and obeys the following field equation
whereas the mass matrix m I ≡ 0 0 0 m of course refers to the isospin space. This is just a reformulation of (21), which contains the isospin implicitly as already mentioned. If the isospin state +1/2 is identified with the electron neutrino and the isospin −1/2 is identified with the electron as a massive particle for example, then equation (25) can be written as
with Φ ≡ ν e e . Since the neutrino state as well as the electron state contains a full Dirac spinor described by ψ as spin state, there can appear right handed neutrinos as well as left handed neutrinos. Therefore it is not explained in this model why there exist only left handed neutrinos. But if they are assumed to be massless, as it is done here according to the standard model, they can be interpreted as Majorana particles, which means that the right handed particle corresponds the antiparticle of the left handed particle. According to the approach advocated in this paper and the above description of the isospin internal degrees of freedom and the corresponding symmetries have their origin in a relation of two or more ur objects contained within one particle with respect to each other. In contrast to this degrees of freedom referring to space-time and the corresponding symmetries arise from the relation of all the ur objects contained in one state of a particle with respect to other states of particles or even, if one wants to express it this way, to the rest of the universe. Since the internal degrees of freedom are assumed to represent the relation of several ur objects within one particle state with respect to each other, a transformation belonging to an internal symmetry corresponds to a transformation of some ur objects within the state of a particle with a certain element of the SU (2). In contrast to this a transformation of all ur objects contained in a particle with a certain element of the SU (2) or the SL(2, C) respectively corresponds to a rotation in position space or a Lorentz transformation respectively.
V. PROGRAM FOR AN INCORPORATION OF HIGHER SYMMETRY GROUPS
So far it has just been obtained the description of the isospin according to its appearance in the lepton sector of the standard model. There arises the question how higher symmetries like the flavour symmetry or the colour symmetry of the quark sector could be included to this approach. It seems to be very plausible that it is possible to incorporate higher symmetry groups, especially the symmetry groups SU (3) f lavour and SU (3) colour by constructing already the momentum vector with more ur objects. In this sense higher SU (N ) symmetries could arise from a combination of several ur objects, from which each obeys a SU (2) symmetry. The appearance of multipletts from dubletts could appear in the usual way through splitting of the composed Hilbert space of several ur objects into symmetric and antisymmetric states like it is represented by the young tableaus. This is in accordance with the fact that the isospin seems to be more fundamental than other quantum numbers because all particles, the particles of the lepton sector as well as the particles of the quark sector, are dubletts with respect to the isospin, whereas only the quarks are multipletts with respect to the colour degree of freedom for example. Already Heisenberg's unified spinor field theory [21, 22, 23] was based on the assumption that the SU (2) symmetry of the isospin represents a fundamental symmetry whereas the higher symmetry groups are only approximate symmetries arising as consequences from the more fundamental SU (2) symmetry. In [24] there has been made the attempt to build a composite model of leptons and quarks which is based merely on the SU (2) symmetry of the isospin. The division between the quark and the lepton sector for example could have its origin in a combination of two ur objects leading to a triplett and a sigulett. The singulett could represent the lepton sector and the triplett the quark sector with SU (3) colour symmetry, 2 ⊗ 2 = 3 ⊕ 1. In this sense multipletts with the corresponding symmetry properties would appear as a consequence of combinations of underlying dubletts with SU (2) symmetry. In the suggested model the isospin symmetry is very closely related to the space-time symmetries and arises from the very beginning. Since the isospin seems to be more fundamental than the symmetries of the strong interactions, it is not astonishing that it is more directly related to the space-time symmetries, as it is the case because it describes the relation of the ur objects the momentum vector of a particle consists of.
VI. SUMMARY AND DISCUSSION
It has been suggested that internal symmetries referring to quantum numbers and external symmetries referring to space-time could have the same origin lying in quantum theory. This suggestion arises from the fact that every quantum state, no matter to which special physical object or context it refers, can be represented as a tensor product of quantum bits, which are assumed to represent the fundamental objects of nature, called ur objects. The symmetry properties of the corresponding Hilbert space, a space of two dimensional spinors, reflects already the symmetry properties of space-time. But if the properties of space-time are assumed to be a kind of representation of the symmetry properties of a quantum state in an arbitrary Hilbert space, then there remains the question why there exist internal symmetries, too. According to the attitude of this paper internal symmetries represent properties, which arise from relations of ur objects belonging to one single particle whereas external symmetries correspond to their relation to other particles or even to the rest of the universe. In accordance with this it has been made the attempt to introduce the isospin by deriving the Dirac equation. This derivation was based on the construction of a momentum vector from two ur objects whereas the relation of the orientation of the two ur objects with respect to each other, whereof it depends if there appears a mass term, is interpreted as the isospin.
